Library of Congress Cataloging in Publication Data (Revised) [1 ] 1 and sodium-antimony-alumino chloride [2] high energy and power density storage cells are in such a stage as to be considered very promising, the sodium heat engine [3] (thermoelectric device) is under [4] .
The sodium beta alumina family of materials seems to be the most promising solid electrolyte for these applications because it is produced from cheap, available materials and because it is relatively stable to degradation by liquid sodium.
The so-called sodium / -alumina is characterized by a hexagonal lattice structure with aluminum and oxygen ions forming spinel blocks and with sodium ions occupying positions in two dimensional channels which separate the spinel blocks [5] . In the c-direction (perpendicular to the sodium ions channels) periodicity of the crystal structure is found to occur within a distance equal to two spinel blocks and two channels, thus the term "two block" beta alumina. The/3 crystal structure is trigonal [6, 7] with many of the local characteristics of the /3 form except that periodicity in the axial (or c-direction) requires traversing three spinel blocks and thus the term three block beta alumina is often used. Compositionally, both forms may exist over relatively wide ranges of stoichiometry, the (3 form having the widest range [8, 9] . Nominal composition of the j8 form is commonly given as Na 2 0 11Al 2 0 3 although wide deviations from this formula are observed 1 and all forms are rich in Na 2 0 as compared to the Na 2 0-11A1 2 0 3 formula.
The ( 3 " form is given nominally as Na 2 0-5A1 2 0 3 but the structure is unstable at high temperatures (above about 1200°C) [9] , and so certain compounds are added to stabilize the structure at high temperatures and allow high temperature ceramic processing to be carried out. [9] . From the compensation models of Kummer [10] and Bettman and Peters [7] Reports by Powers and Mitoff [16] and Hooper [19] [10] and in a more recent article by Kummer and Whittingham [27] . Also, with soda concentrations in the range of about 6.8 to about 8.6 weight percent and with the addition of one of the previously mentioned additives one can produce equilibrium material in the polycrystalline form and which consists of a mixture of /3 and/3" phases [ [20, 31] [36] . Virkar [37] has found that samples of Li 2 0 stabilized /3"-alumina (but not totally converted to the three block form) show time dependent crack propagation; that is, the fracture strength decreases with increasing time of load application. This phenomenon could be interpreted as stress corrosion cracking from atmospheric humidity.
Virkar [38] has also investigated the mechanical behavior of completely converted Peter et al. [5] have measured the mass density of two block sodium beta alumina of composition Na2.58 A1 21.81 O34 via room temperature lattice parameter measurements and have found it to be 3240±20 kgnT 3 . The three block material at room temperature, based on x-ray lattice parameters of Bettman and Peters [7] [42] , from sodium tungstates [43] and from sodium amalgams [44] (2) the diffusional form of equation (1) (1) the average soda concentration, (2) Table 4 gives low frequency values for the resistivity of polycrystalline sodium beta aluminas over the narrow temperature range of 526 K to 667 K [58] Almost universally one finds that the resistivities for polycrystalline beta aluminas do not obey the relation given in equation (1) One should note that these authors experienced some serious polarization losses in using the sodium tungsten bronzes as suggested by Whittingham and Huggins, [43] giving much higher resistivities (an order of magnitude) than when the silver electrodes were used. 
